Objective: To examine the relationships between study quality, author prestige, journal impact factors, and citation rates of trials and to examine whether journal impact factors mediated the relationships between study quality and author prestige on citation rates.
Introduction
Citation rates for journal articles are often used to measure scientific impact, such that widely cited publications presumably have greater influence on the diffusion of ideas than less frequently cited articles. Indeed, tenure and promotion committees often examine publication citation rates as proxies for a scholar's scientific productivity, contributions to the field, and quality of scholarship. The prevailing hypothesis is that methodologically sound publications will be cited more frequently than lower quality publications. This hypothesis is unsubstantiated, however, given that citation rates have been linked to other factors unassociated with study quality, including the direction and statistical significance of effects [1À5] . Two other factors that may contribute to citation rates above and beyond study quality, however, are author prestige and journal impact factors.
Articles published by established scholars may be cited more frequently than those authored by less established scholars of similar quality, particularly if researchers regard established scholars' studies as exemplars given their presumed authority in a field [6] . Thus, part of the association between study quality and citation rates may be confounded with author prestige factors. Journal impact factors, which quantify the frequency that a typical study in a journal is cited in a given year [7] , may also partly explain the association between study quality and citation rates. Established authors may also be more likely to publish in higher impact factor journals, and those articles published in higher impact factor journals tend to be cited more frequently [8] . Citation rates are therefore likely a function of both
What is new?

Key findings
Articles reporting brief alcohol intervention trials for youth were published in journals with higher impact factors when first authors had higher hindices, but this was largely because those studies were of higher quality.
Articles were more often cited when first authors had higher h-indices, even after adjusting for a range of study quality proxies.
The associations between author prestige and study citation rates were mediated by journal impact factor, even after adjusting for a range of study quality proxies.
What this adds to what was known?
This study adds to the empirical evidence on the topic of predictors of study citation rates and indicates that author prestige and journal impact factors are important predictors of citation rates above and beyond study quality.
What is the implication and what should change now?
Bibliometric analyses predicting article citation rates should consider the role of author prestige and journal impact factors, in addition to study quality. study quality and author prestige, the effects of which may both be mediated through journal impact factor (see Fig. 1 for a conceptual model). A large and growing body of empirical research has examined the correlates of article citation rates and journal impact factors. Most prior research suggests that rigorously designed or high-quality-rated studies tend to be published in higher impact factor journals and/or be cited more frequently [9À12]; but see [13] . Impact factors are also highly correlated with citation rates [1,2,8,14À16] . We are unaware of any studies to date, however, that have explicitly examined how author prestige factors are associated with citation rates above and beyond measures of methodological quality, nor any studies that have examined the potential mediating role of journal impact factors in these relationships.
In this study, we therefore addressed three questions: (1) how do author prestige characteristics correlate with journal impact factors, after adjusting for study quality proxies, (2) how do author prestige characteristics correlate with publication citation rates, after adjusting for study quality proxies, (3) do journal impact factors mediate the relationships between author prestige and study quality with citation rates? We examined these research questions using bibliometric data collected in a systematic review examining the effectiveness of brief alcohol interventions (BAIs) for youth. BAIs have gained prominence as a promising intervention approach for addressing heavy episodic alcohol consumption, which peaks in late adolescence and early adulthood [17, 18] .
Methods
Reviewed studies
We analyzed data from a recent systematic review and meta-analysis that synthesized findings from 185 studies to examine the effectiveness of BAIs for adolescents and young adults (see [19] for more details). The systematic review included experimental or controlled quasiexperimental trials that examined the effects of a BAI (i.e., no more than 5 hours of total contact time) relative to a comparison condition of no treatment, wait-list control, or treatment as usual. Eligible studies included adolescent (age 18 years and under) and young adult (ages 19e25 years, or collegiate undergraduate students) samples and were required to report at least one postintervention outcome related to alcohol consumption or an alcohol consumptionerelated problem (e.g., drunk driving). There were no geographic, language, or publication status restrictions on eligibility, but studies must have been conducted in 1980 or later. The present study restricted the sample to the 128 studies that were published in journal article format (this excluded 57 studies that were published solely in nonjournal article format, including books, book chapters, theses, conference presentations, technical reports, etc.).
Citation rates, journal impact factors, and study characteristics
Citation counts were obtained from ISI Web of Knowledge (https://webofknowledge.com/) in August 2013. Because the total number of citations was correlated with publication year (such that older publications had more time to accrue subsequent citations), we used yearly citation rates for all analyses. Yearly citation rates were calculated by dividing the total citation count by the number of years since publication. Citation rates were also obtained from Google Scholar. However, because the correlation between citation rates in Web of Knowledge and Google Scholar was high (r 5 0.98, P ! 0.001), and all results were substantively similar across the two sources of citation rates, here we only report the analyses using citation rates obtained from Web of Knowledge.
Journal impact factor data were extracted from the JCR Sciences and Social Sciences Editions in Web of Knowledge. To account for variation in journal ratings over time, journal impact factors were coded separately for each publication year of a given journal.
Study quality and risk of bias was measured using 12 items. Using information provided in the study reports, we collected information on risk of bias using the Cochrane Collaboration's risk of bias tool for randomized trials [20] on sequence generation, allocation sequence concealment, detection bias due to nonblinding of participants/personnel, incomplete outcome data, selective outcome reporting, or other potential threats to validity. Each study was rated as having low, unclear, or high risk of bias on these six domains; for all analyses, we created six binary variables indicating whether the study was rated as having a high risk of bias on each item (vs. low or unclear risk of bias). We also collected information on overall attrition rates, sample sizes, whether the study used a randomized controlled trial (RCT) vs. a controlled quasi-experimental design, whether the study explicitly reported monitoring implementation of the intervention, and whether the study included a CONSORT style participant flow diagram [21] .
Author prestige was measured using two items: whether the author acknowledged receipt of funding, and the first author's h-index. In August 2013, we collected data on the h-index [22] for the first author of each study from Scopus (http://www.scopus.com/search/form/authorFreeLook up.url).
Finally, to adjust for other potential confounding study characteristics associated with citation rates (e.g., as noted in [23, 24] ), we used the following study characteristics as covariate controls in all multivariable models: whether the study reported a positive effect of the intervention, the total number of follow-up waves after the intervention, publication year, the number of pages in the article, and number of authors.
Statistical analyses
We used bivariate and multivariable linear regression models to examine the relationships between study quality, author prestige, journal impact factor, and citation rates. The linear regression models assume independence and normality of residuals, homoskedasticity, and relationship linearity. Diagnostics indicated that none of the models violated these assumptions; results from linear regression models predicting the natural logarithm of yearly citation rates provided substantively similar results, so results from the models predicting yearly citation rates are presented for ease of interpretation. Although there was no evidence of heteroscedasticity, we used robust standard errors [25] in all models to provide conservative estimates in the event of heteroscedasticity.
The hypothesized mediation model ( Fig. 1 ) was tested using a series of multivariable linear regression models that examined (1) the associations between study quality and author prestige with journal impact factor, (2) the associations between study quality and author prestige with citation rates, and (3) the associations between study quality and author prestige with citation rates, after adjusting for journal impact factor. The indirect effects of each study quality and author prestige measure on citation rates (through journal impact factors) were estimated as the product of coefficients from the models in (2) and (3). We used a bias-corrected bootstrap estimation method [26À28] to assess the statistical significance of the indirect effects. All analyses were conducted in Stata, version 14.0 [29] .
Results
The 128 articles were published in 51 different journals. Eight journals published five or more studies, and these eight journals accounted for 54% of the included studies (69 of 128; Table 1 ). According to Web of Knowledge, six journals (8 studies; 6% of 128) did not have impact factors. For the studies published in journals with impact factors, those impact factors ranged from 0.1 to 30.0 (25th, 50th, and 75th percentiles: 1.5, 2.1, and 4.0, respectively). The studies were cited a median of 2.6 times per year (25th and 75th percentiles: 1.0 and 5.8, respectively); 20 studies (16% of 128) had not been cited.
Almost all of the studies (92%) used a RCT design, were conducted in the United States (77%), reported receipt of funding for the conduct of the trial (75%), or reported a positive postintervention effect size (70%). Few studies included a CONSORT flow diagram in the report (38%), explicitly reported conducting intention-to-treat analysis (41%), or explicitly noted monitoring implementation of the intervention (41%).
Predictors of journal impact factors
Studies with high risks of bias due to inadequate allocation concealment, sequence generation, blinding, incomplete outcome data, and other threats to validity were published in journals with smaller impact factors ( Table 2) . Journal impact factors were also larger among studies with lower attrition, larger sample sizes, RCTs, those reporting CONSORT diagrams, conducting intention-to-treat analyses, and monitoring implementation fidelity. Studies were also published in higher impact factor journals when first authors had higher scientific productivity, as measured by their h-index (b 5 0.08, P ! 0.001), and receipt of funding (b 5 1.98, P ! 0.001).
After adjusting for all study characteristics in a multivariable regression model, all of the bivariate associations between study quality, author prestige, and journal impact factors were attenuated to nonsignificance (Table 2) . Thus, after adjusting for various study quality proxies, there was no evidence that author prestige was associated with higher journal impact factors.
Predictors of yearly citation rates
Journal impact factor was positively associated with yearly citation rates, such that studies reported in higher impact factor journals were cited significantly more than those in lower impact factor journals (b 5 0.51, P 5 0.01). Studies with high risks of bias due to inadequate allocation concealment, sequence, generation, and other threats to validity were cited less frequently. Yearly citation rates were also larger among studies with lower attrition, RCTs, and those monitoring implementation fidelity. Studies were also cited more frequently when the first author had a higher h-index (b 5 0.24, P ! 0.001) and when the study reported receipt of funding (b 5 2.74, P 5 0.003) ( Table 3) .
After adjusting for all study characteristics in a multivariable regression model (Table 3 , model I), yearly citation rates were significantly higher among studies with higher risk of detection/blinding bias (b 5 5.88, P 5 0.04). Studies that included CONSORT flow charts had significantly lower yearly citations. This association, however, was driven entirely by five outliers with high citations rates (O20) that did not include a CONSORT flow chart; excluding these five outliers attenuated the regression coefficient to nonsignificance (b 5 À1.18, 95% CI [À2.70, 0.34]). Citation rates were higher among studies that used intention-to-treat analyses and that monitored implementation fidelity, and also for authors with a higher h-index and funded studies. Thus, even after adjusting for various study quality proxies, author prestige characteristics were associated with higher yearly citation rates.
Mediating role of journal impact factors
After adjusting for journal impact factor in the mediation model, the effects of high risk of detection/blinding bias and implementation monitoring on citation rates were attenuated to nonsignificance (Table 3 , model II). Author prestige characteristics were still significantly correlated with citation rates, such that studies with a first author with a higher h-index and funded studies were cited more frequently. The estimated indirect effects indicated that the effects of several study quality and risk of bias characteristics on citation rates were significantly mediated by journal impact factor (Table 3 , indirect effects). The effects of author prestige characteristics on citation rates were also significantly mediated by journal impact factor. Namely, studies conducted by higher prestige authors were cited more frequently than those conducted by lower prestige authors, which is partly due to their appearance in journals with higher impact factors.
Discussion
Citation rates for journal articles are often used as proxies for scientific impact and quality of scholarship based on the assumption that higher quality studies will be cited more frequently than lower quality studies. A burgeoning body of bibliometric research indicates, however, that citation rates may be biased in favor of studies reporting confirmatory and/or statistically significant findings [4, 11, 13] . Thus, citation rates may not accurately reflect study quality or rigor. We sought to explore this phenomenon using data from a recently completed systematic review of BAIs for youth, with the goals of examining whether and how author prestige and journal impact factors were correlated with article citation rates, after adjusting for study quality proxies. The key strengths of this study were the large sample of articles included in the review (n 5 128), the inclusion of a diverse set of study characteristics (including quality proxies, author prestige, and a range of other potential confounders), and the examination of journal impact factor as a potential mediator explaining publication citation rates.
Trials examining the effectiveness of BAIs for youth were distributed over 51 different journals, ranging from specialized addiction journals (e.g., Addiction, Addictive Behaviors), to general behavioral science journals (e.g., Annals of Behavioral Medicine, Journal of Consulting and Clinical Psychology), to more specialized local journals (e.g., NASPA Journal, Revista Mexicana de An alisis de la Conducta). The publication of BAI trials in such diverse publication outlets presumably reflects the multidisciplinary background of researchers studying alcohol interventions among youth.
Studies conducted by prominent and/or prestigious authors (i.e., those with higher h-indices and who had received funding for their research) were cited more frequently than those conducted by less prestigious authors, which was partly due to their publication in higher impact factor journals (even after statistically adjusting for study quality proxies).
The BAI trials published in higher impact factor journals tended to be less likely to have high risks of bias and were higher in quality ratings in terms of larger sample sizes, more rigorous research designs (i.e., RCTs), reporting of study procedures via CONSORT flow diagrams, lower attrition, use of intention-to-treat analyses, and monitoring of implementation fidelity. Thus, citation rates of BAI trials reflect a range of factors above and beyond study quality, such as author prestige characteristics and journal impact factors. Bibliometric analyses predicting article citation rates should therefore consider the role of author prestige and journal impact factors, given that they may be correlated with larger sample sizes and better methodological quality.
Limitations
There are several limitations of the present study that should be noted. First, some of the journals included in the sample did not have impact factors listed in the JCR Sciences and Social Sciences Editions in ISI Web of Knowledge, and as such, we excluded studies published in these journals from the analytic models. Second, although we included several proxy measures for study quality and rigor, these were only proxies for true methodological quality. For instance, other factors such as the presence of a statistician or epidemiologist in the author list, or the h-index of the last author, could be important variables to explore. Future replication studies should therefore also examine the role of other important quality proxies that were not examined here. Finally, our study focused on one specific body of literature: brief alcohol intervention effectiveness for adolescents and young adults. As such, we can only speculate on the generalizability of these findings to other literature or other types of study designs. Despite this limitation, the present study nonetheless maximized information from a comprehensive data source. Our analysis included information on a large number of trials, incorporated a wide range of study characteristics and potential confounding variables, and spanned more than 50 journals.
Conclusion
This study adds to the growing body of research using bibliometric data to predict citation rates. The results indicated that citations to BAI trials were higher when the cited articles were conducted by higher prestige authors and published in higher impact factor journals. Although BAI trials published in higher impact factor journals tended to use more rigorous research designs and have better reporting of study procedures, the associations between author prestige, journal impact factor, and citation rates persisted even after adjusting for study quality proxies. Citation rates of BAI trials thus likely reflect a range of factors above and beyond study quality, including author prestige characteristics and journal impact factors.
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